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INTRODUCTORY NOTES 

These notes are written to suggest some of the methods of teaching 
farm crops and also to si^gest to the instructor how he may use the exer- 
cises in this manual most effectively. The plan is to discuss some of the more 
important types of laboratory exercises used in teaching farm crops. 

1. Identification (^ Hants and Seeds. — Several methods may be used in 
order to fix the identity of plants and seeds in the student's mind. 

(a) IMiwing. — ^Drawing seeds and plants necessitates the observation of 
certain characters which might otherwise escape attention. In the case of 
seeds a minimum size or standard should be set because the natural tendency 
of the student is to make the drawings too small. Correct labeling is essential. 

(b) The Use of a Key. — Keys are in printed form for the identification of 
such crops as oats, barley, grasses and clovers. Many of these keys should 
be simplified for use in secondary schools, 

(c) Descriptive Outlines.- — Describing specimens according to a set outline 
is a useful method but has serious limitations. The student should have a 
set of definite descriptive terms of which he knows the meaning. This method 
should always be supplemented by one of the other methods in order to bring 
out the differences in the specimens described. When literature on variety 
or type description is available it may be used to supplement the study of the 
specimens at first hand. 

(d) The IdentificatUm of Ifumbered Specimens Unlabeled. — This method 
is valuable because of the interest it arouses. Its purpose, however, is not 
to teach but to test and drill. The student should know what mistakes be 
has made and should correct them. 

(e) Class Discussi&n. — Contrasts between specimens may be brought out 
by class discussion. ' 

2. Judging. — The most common error in judging exercises consists of 
scoring and judging by the student before he has a real acquaintance with 
the score card. To avoid this error and for the sake of thoroi^hness judging 
work may well consist of three steps. 

Step. 1. — Let the instructor explain the score card. Then have the stu- 
dent examine specimens which illustrate the score card points as in Exercise 9. 

Step 2. — In the case of potatoes, for example, have the student take 
several samples which are later to be judged and place them in the order of 
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merit in respect to each point on the score card. In judgii^ com take a five- 
ear sample and place the ears in the order of merit in respect to etich point. 

Step 3. — Score and judge the exhibits. After the judging is completed 
discuss the placings and clear up anything not understood. 

It is well to have one or two exhibits which will score high. The other 
samples should show clearly most of the strengths and weaknesses indicated 
by the score card. The instructor needs a large amount of material to select 
from. In judging grains it is well to have at least one quart of each sample 
to be judged. More than one student may then work with a sample and the 
weight per bushel may be figured with fair accuracy. 

A com or potato show will nicely supplement judging work in these crops. 
The show should include a judging demonstration and a program to create 
interest in crop improvement. 

3. Field Trips. — The following notes are taken from a lecture by Professor 
W. F, Lusk of Cornell University. 

(a) Field trips should be considered as a necessary outgrowth of teach- 
ing and should not be organized merely for the sake of having a field trip. 

(h) A field trip should have a definite aim. 

(c) The number of field trips should depend upon the need and what the 
community has to offer. 

(d) The teacher should have in mind the means of realizing his turn and 
the preparation on his part should be made with the same care as for inside 
laboratory work. He should go over the ground first. Failure to make care- 
ful preparation will be more fatal to success than with inside laboratory work. 

(e) The class should be prepared by the presentation of specific informa- 
tion which will enable the students to appreciate the points presented on the 
trip. The teacher should raise questions which the field trip will answer. 

(/) Do not attempt to do a job lot of teaching which has accumulated 
or dissipate the energy of the class over other subjects at the expense of the 
main aim. 

ig) It is well to use the question and answer method to briiy; out the 
points of the lesson on the trip. As far as possible make the students think 
out the points, 

(k) The lesson of the trip should be summarized by a later class discussion 
and generally by means of a notebook. 

Diseases and Insects Affecting Fann Crops. — In a majority of cases, the 
entire newness of the subjects of plant pathology and entomology to the 
student and the lack of training for these subjects on the part of the instruc- 
tor makes it impractical to go far into these subjects. In many schools the in- 
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structor can arroDge that a part of the work can be given in the biology course. 

He mu8t, however, have a working knowledge of the terminology of 
plant diseases and insects. A special study of insects and diseases by the 
instructor is worth while because a large proportion of questions asked by 
fanners deab with these subjects. 

The student must know enough terms so that he can understand (1) 
the life cycle, (2) the description (so that identification is possible), and (3) 
control measures for the most common diseases. Which diseases shall be 
studied, is for the most part a local problem. 

The following references will be found useful: 

Cook, M. T., Applied Economic Botany {Lippmcorr). 

Percival, J., 1915, Agricultural Botany (Holt), Chapters 46 and 47. 

Duggar, B. M., Fungous Diseases of Plants (Ginn). 

The students should understand the terminology of entomology well 
enou^ to learn the life cycle, description and control (rf the impbrtant crop 
insects. Useful references are: 

Washburn, F. R., Injurious Insects and Useful Birds (Lippincott). 

Sanderson, E. D., and Peairs, L. M. School Entomology (Wiley). 

Directions for Collection and Preservation of Insects, U. 8, Natioaal 
Museum, Bui. 67. 

Plant Physiology. — It is best to arrange for the student to get his plant 
physiology in his botany course previous to studying farm crops. Where this 
is not pOBfdble the su^ested plan is that a series of demonstrations be pre- 
pared by the instructor and given at the beginnii^ or end of the first seven or 
eight recitations. The students may be required to make note of each demon-, 
stration according to a r^ular outline. 

By this method the student should get the necessary principles of plant 
physiology. The average student tacks skill in setting up well the necessary 
apparatus to demonstrate these things for himself in the laboratory and the 
returns for time spent are smalL 

Material. — A large and varied supply of plant and seed specimens is 
essential for teaching farm crops. Several supply bouses can furnish this 
material but the instructor can secure the bulk of it at no cost from farms 
in his locality, commercial houses dealing in certain crop products, fairs and 
other exhibits. . The students can obtain many specimens from their own and 
adjoining farms. 

E{[uipment — Farm crops can be taught with less equipment than most 
other subjects and part of it can be made in the school ^isp. The following 
is a suggfi*fl!dW for ten students: ^--'~,--- 
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10 small microscopeB, tripod type. 

Mouaeproof and ratproof box, drawer or compartment for storing ^ain and 
head samples. 

Seed com tree, rack or other device tor storing. 

Sawdust box com gemtinator and cloths. 

4 dozen perforated blotter germiuators for small aeeda (Fig. !)■ 

10 glass squares. 



10 lai^ glasses to set over the blotters on the squares (Fig. I). 

2 dozen 2-ounce screw top vials. 
1 gross small vials and corks. 

3 dozen l&ounce white flint wide mouth bottles and corks. 
1 dozen 32~ounce white flint wide mouth bottles and corks. 
Ck>lkction of 100 weed seeds commonly found in commercial seeds. 
School set of economic seeds. 

(The above two collections may sometimes be secured from the Seed Idboratory, 
Bureau of Plant Industry, U. S. Dept. of Agriculture, Washington, D. C, but they are not 
always available). 

10 cardboard weed seed holdere. 

Beaver board or other stiff card on which to fasten ^wcimens, diagrams, photo- 
graphs, etc. 
10 
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2 plant prMsee (mity be made of carpet lining and rough, thin, absorbent paper). 

100 botany movmting cards. 

Insect killing bottle. 

Hand sprayer. 

Potato fork or hook. 

Com knife. 

1 family scale, 24 pounds. 

10 flower pots. 
Trowela. 
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Grade 

Date 

EXERCISE 1 
CROP SURVEY 

Object. — To make a brief survey of the crops in the locality. 

Directions.— Each student should aak three farmerB for the iofonuation 
necessary to fill out*the following outline for each. The figures should be 
for the crops of the previous yetir. 
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What is the rotation? 

All the records taken by the class should be combined in summary. 
Summai; of all Records Taken by die Class 
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What is the most common rotation? 
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Grade 

Date 

EXERCISE 2 

CROP PRICES 

Object. — To chart the market price of some crop for a school year. 

Directions.— On the price chart the vertical lines show the prices, and 

the horizontal lines show the dates. Each student should choose a, crop 

and a grade thereof as designated in the market reports. Select the publication 

which will be preferably a weekly agricultural paper, from which you will 

get your prices. 

A duplicate of the chart in the manual should be kept. These duplicates 
can all be posted tc^ether m the laboratory and can be discussed from time 
to time. 
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SUMMARY OF PRICE CHANGES DORING THE YEAR AND THE 
PROBABLE REASOnS 
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Grade 

Date 

EXERCISE 3 
FLOWER PARTS 
Object. — ^To understand the flower and ita parts. 
De&uticms. — ^Takii^ any dmple flower auch as the nasturtium, geranium, 
or momii^ siory, the instructor should point out the location and uses of the 
following parts: Sepals, petals, stamens, carpels, pistil, filament, anther, 
ovaiy, style, stigma, receptacle (Fig. 2). 



COROLLA CALYX PISTIL STAMEN 




PETAL SEPAL 

Fro. 3. — Fui* of ft oompleM 9owei. 

Drawings. — ^Parts should be labelled by ruling a line from the part to 
the name of the part in the column at the right. Draw all parts large. 

1. Carefully pull away the petals. Draw a petal. 

2. Pull off the sepals, leavii^ only stamens and pistils. Draw sepai, 

3. Take <^ the stamens. Draw a stamen shmoing filament, anther and 
mUker lobes. 

4. Only the pistil remains. Draw this showing ovary, style and stigma. 
i^>plication. — 1. How is a grain or pod related to the parte of a flower? 

2. What is a crose-fertllized flower? A self-fertilized flower? What 
crops belong to each class? 

3. What effect do the relative positions of the stigma and anthers have 
on f^ilization? 

4. Describe the com flower. Why are certain rows of corn some- 
times detasseled? 

5. How do insects help in the production of seeds? 

Reference.— Percival, J., 1915, Agricultural Botany (Holt), 78-«8. Cook» 
M. F., 1919, Applied Economic Botany (Liffincoit). 
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Grade 

Date 

EXERCISE 4 
SEEDS AND SEEDLINGS 

Object — To tmderstaud seeds and seedlings and their parts. 

MateriaL — Com and bean plants two weeks old, corn and beans which 
have germinated, and com and beans — 

which have been soaked over night. 

Directitms.— All drawings for this 
exercise should be five times natural 
size. Seeds may be divided into two 
groups according to the way food 
is stored. 

A. Food Stored in Cotyledon5,or 
first two leaves. Example, the bean. 

1. Take a soaked bean, remove 
the seed coat and separate the cotyle- 
dons. Make a drawii^ showii^ the 
embryo (little plant). Label coty- 
ledon, plumule radicle. 

2. Draw a germinated bean, 
labellii^ all parts. 

3. Draw a plant two weeks old, labelling all parts. 

B. Food Stored in EndospeinL^-Example, com. 

1. Shave down, on the germ side, 
a kernel of com so that the germ is 
fully exposed. Make a drawing, label- 
ling endospemi, embryo, acuteUum, plu- 
mule, radicle. (F^. 3.) 

2. Drawakernelof germinated com 
labellii^ all parts. 

3. Draw a com plant two weeks 
old, labellit:^ all parts. 

Application. — 1. Wl 
bean seedling has difficulty in breaking 
through a crust? Compare with wheat and com. 

2. What are the food values of the different parte of the com kernel? 

3. What are hominy, com starch, and com oil cake in relation to the 
seed parte? 

4. Howare germs in com kernels killed and howdo they appear when dead? 
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Grade 

Date 

EXERCISE 5 

CREEPING AND UNDERGROUND PARTS 

Object. — To know the types of creeping and underground parts of plants. 

I. Parts of a Root — Obtain com and bean seedlings which were grown 

for the previous exercise. Note that the primary root of the bean is strongly 

developed and secondary roots branch from it. The pHmary root of com is 



succeeded by others which do not arise as branches upon the primary one 
but spring from the stem a certfua distance below the ground. The roots of 
common grasses and cereals form in this way. Note the fine root hairs which 
form just back of the root tips. Through these the plant obtains food from 
the soil. 

2. Types of Creeping and Underground Parts of Plants. — Draw an 
example of each type to scale so that all five drawings may occupy one page. 
Do not draw the potato tuber since this will be done in a later exercise. 

A. Fibroua Root. — Examples: Timothy, wheat, oats, barley (lilg. 5). 

B. Tap Root. — Examples: Alfalfa, red clover. 

C. Fleshy Root. — Examples: Carrot, turnip, beet (Fig. 6). 

D. (Stolon. — Examples: Strawberry, orange hawkweed. 

19 
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SRCisE 5 (Continued) 



, The uDdersTouDd >tem o{ Solomon's seal. (Cook's Apcilied Eoonomic Botany. > 



FiO. S.^jV tiier as shown by the potato. (CooWs; Applied BJoonomio Botany.) 

E. Rkiamie {underground stem).^ — ^Elxamples: Kentucky blue grass, 
Canada thistle, quack grass (Rg. 7). " ■. ' 

F. Tuber.— Exiunplfe! Itot&to (Fig. 8): " ' ^' ' '-^ ■ ^'■■■ 
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5 (Continued) 



3. Fuiiiier Examples. — Place the names of the common plants in your 
locality in the table below as they fall in one or more of the six groups. For 
example, a plant may have both rhizomes and fibrous roots. 



nbroiu Root 


TspHoot 


Fleeh^Root 


Stolon 


«M,™. 


TuW 



































































































Application. — 1. Compare the root systems of timothy and clover. Give 
one reason why they grow well together. 

2. Why should an alfdfa field have a supply of lime in the subsoil? 

3. Can you control quack grass and orange hawkweed by preventing 
seed formation? 

4. What does a gi-ass sod consist of? 

6. Why does a wild carrot not produce seed the first year? 
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ExEBCiBE 5 (Continued) 
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GRASS FAMILr 

Object — To leam the characteristics of the Graminese (Giaes Family). 

Materials. — Com and oat plants, wheat and barley spikes. 

E^lanatkni. — Both the cereals and the grasses beloi^ to the Funily 
Graminese, the members of which axe similar in structure. Agriculturally, 
tluB family is more important than any otha*. 

Roots. — The Graminefe have fibrous roots. See Exercise 5. 

Stems. — The typical stem of the Graminefe is hollow, is circular or 
flattened in section and is divided by nodes. 

Dramng I. — ^Draw the transverse section c£ a oom stem. 

Drawing II. — Draw the longitudinal section erf a short piece of com 
stem which includes a node. 

Drawing III. — Draw a longitudinal section of a sheath ring on oats. 
Be careful to show the relation of the ring to the node. This ring occurs 
on oats, bent graesea and fe&que grasees. 

Leaf. — The leaves of the Gramineie are arranged in two rowB alternating 
up the stem. The leaf eonosta of a sheath and a blade. 

Drawing IV. — Draw the junction of the leaf and the blade on a com leaf. 
Show sheath, %ule, auricle and blade. 

Splkelets. — The spikelets of the Graminete have (1) a pair of outer 
glumes; (2) a flowering glume and palea surroimding each kernel; (3) an 
undeveloped flow^ represented by the axis and empty glumes. 

Drawing V. — ^Arrange the oat spilrolefe parts in the order in irtiich they 
occur. Draw ( X 3) and label them carefully. 

Drawing VI. — Draw a wheat splkelet in the same manner. 

Drawing VII. — Draw the barley spikelet. Note that three spikeleta 
occiu' at a node instead of one as in oats and wheat. 

Observation. — 1. The class should observe a com ear (Fig. 9) and tassel 
and note the similarity in structure to the three spikelets drawn. 

2. Observe resemblance between sinkelets drawn and spikelets of timothy, 
rye grass or one of the other g 



DIscuisioii. — ^After reading Sargent, F. L., Com Flante, pages 11-34, 
Cambridge, 1899, the instractor should discuss with the class the ways in which 
the Btruoture of the Graminen enables them to cope with their environment. 
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Exercise 6 (ConUnued) 
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References.— Carrier, Lyman. U.S.Dept.'Agf ! Bui., No.461. Waf^, H.M., 
1908, Grasses {Cambridge University Press). Sargent, F.L., 1899, Com Plants 
(Houghton Mifflin). Hitehcoek, A. S., 1914, Text-book of Grasses (Macmillan). 
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ExEBCisB 6 (ContiDued) 
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FIELD SELECTION OF CORN 

Object — To show the class the best type of com plant from which to 
breed, and to give each student practice in field selection. 

Step 1. — The class should decide on the desired type 

an<l the instructor should illustrate each desirable and 
undesirable character in the field. 

Consider the following characters: 
' 1. A vigorous plant. Such a plant should be stocky at 
the base, straight, average or slightly above average 
in height. 

2. One ear to the plant. Unless in an average season 
on averse ground one can grow two ears per plant it 
is better to select plants having one good ear. 

3. Ear located one-third to one-hcdf the distance from 
the base to the tassel arid moderately drooping. 

A low ear does not blow o£F so easily, is easier to 
husk and ripens earUer. A droopii^ ear is protected 
from moisture. 

4. A mature ear. Maturity indicates good adaptation. 
Step 2. — Each student should take one or more rows 

and should select good and poor plants in respect to the 
four characters listed above. When these plants are 
brought to the end of the row the class may decide which 
plantbesbillustrateseachcharacter. Thentheclassshpuld t^o. io.--a swd com 
search for plants which are strong- in all four characters. (WiiBonnnd warbunoii) 

Reference. — Bussell, F. P., Cornell University. Improving the Com 
Crop, Reading Course Lesson 129. Read in any good text on field crops, 
methods of storing seed com (Fig. 10). 
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Date 

EXERCISE 8 
TYPES OF CORN 



Object. — ^To learn to rect^nize the important types and varieties of com. 
Materials. — Etna representing the four main types of com {F\g. 11), 



Fio. 11. — TypcaoT eotn. From left to tu^t, Jjod «)ni,jK)i>.«im, fliat eom.dcnt corn, flour com and Bweet 
corn. (PioductiTC Fmrm Ciofi^ Courun' MscmtUui Pub. Co.) 

dent, flint, pop and sweet; also grains of each that have been prepared by 
Boaldi^ 24 hours. 

Drawings. — With a sharp knife shave the germ dde of a kernel of each 
type, expofflng the germ. Make drawings of each showing relative proportion 
of (1) hard starch, (2) soft starch, (3) germ. Use the following system in 
dcetching these parts : Hard starch, parallel lines. Soft starch, blank. 
Germ, Bolid pencilii^. 

Description. — Describe an ear of each type. Use the descriptive terms 
in Productive Farm Crops, pages 98-99. 
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ExEBCiBB S (Continued) 

OutHntfor Describing Corn 



Type 




1 




Bar: 




1 








Shape 




1 1 


Proportions . . . 




1 1 






1 i 






n . 




1 








Spiicing 




1 








1 




Number 




I 




Kemeh: 
Shape, broad . . 


[ 1 
1 1 




Shape, edge. 


: 1 


Crown 


! i 


Depth 


1 




SiM 


1 I 





Local Varieties. — Every school teaching agriculture should have a collec- 
tion of the varieties of com grown in the locality. The students can add to 
this collection, also the exhibitors at the local fair. Let the class describe 
these varieties according to the above outline and also bear in mind the time 
it takes each variety to mature. If there is time, number each variety, let 
the students identify and place the name of each opposite its number on a 
sheet of paper. 

Reference. — Sturtevant, E. L., 1899, Varieties of Corn. U. S. D. A. 
Expt. Station Bui. 57. 
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Date 

EXERCISE 9 

COSH JUDGING 

Object,— To Hcore and judge com. 

Material.— A Bet of ears to illustrate the points on the score card, some 
five-ear samples to illustrate the points imder uniformity and at least three 
ten-ear samples to score and judge. 

Step I. — ^Leamisg ttie Points <m the Score Card.— Students should 
fill in blanks. 

Fancy Points: 

Shape and Proportions of Ears. — Compare Nos. and . No. 

is cylindrical, No, is tapering. Compare Noe. and . No. 

is poorly proportioned. No, is well proportioned. 

Tip of Ears. — Compare Nos, and No.—— has crooked irr^ular 

rows. No. has atraight, regular rows. Compare Nos. and . 

No. has small depth of tip kernel. No. — — has good depth of tip 

kernel. Compare Nos. and . No. — — has exposure of cob, No. 

has no exposure of cob. 

Biiits of Ears. — Compare Nos. ^^and , No. has irregular rows. 

No. has regular rows. Compare Nos. and . No. has 

poor depth and shape of butt kernel. No. — has good depth and shape of 

kernel. Compare Nos. , , — , -— . Flat butt, No, ; expanded 

butt, No. ; contracted butt, No. ; well rounded butt, No. , 

Spacing of Rows. — Compare Nos. and . No. has poorly 

fitting rows, No. has well fitting rows. 

Shape of Kernels. — See Productive Farm Crops, Fig. 36. Remember 
that eastern grown dent kernels will not be as deep as the western grown but 
should be shaped so that no space is wasted between rows. 

Uniformify.—Size.-~Compe.re samples — — and — — . Sample has 

poor size uniformity. Sample has good size uniformity. 

Shape. — Compare samples and . Sample has poor shape 

uniformity. Sample has good shape uniformity. 

Indentation. — Compare samples and , Sample has poor 

indentation uniformity. Sample has good indentation uniformity. 

Kernel. — Compare samples and . Sample has poor kernel 

imiformity. Sample has good kernel imiformity. 
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Exercise 9 (Continued) 
Practical Points: .._ . 

Matvrity. — Compare Nos. , , , , . No. ■ — ^.can 

be twisted, No. has diBcoIored tijra, No. is blistered, No. is 

pinched at the top of the kernel, No. has good maturity. ; 

PhimpnesB of Kemd. — Compare Nos. and . No. has a 

shrunken tip; No. has a plump tip. 

Colmr or Luster of Kernel. — Compare Nos. and . The kernels 

of No. have dull color; the kernels of No, have bright color. 

Quality of Germ. — Compare Nos. , , . No. has a dis- 
colored germ. No. has a shrunken germ, No. has a bright, 

plump germ. 



Fid. 12, — A good tfiii-Mtf umple of Reid's Yellow Dent. <Aericultura and Life.) 

Size of Shank. — Compare Nos. , , . The shank of No. 

is too large, the shank of No. is too small, the shank of No. is of 



Step 2. — ^Placing Single Ears. 

A. With a five-ear exhibit for practice, pick out the ear that is best in 
"shape and proportion," Next pick out the poorest, tiien arrange the five 
ears in order of rasni. when this point only is considered. 

B. Take the next point on the score card and ammge the ears according 
to tips, and so on through all the points. 

C. Pick the beat ear when fancy points only are considered. 

D. Hck the best ear when practical points only are considered. 
jB. Pick the best ear, all points considered. 

F. Repeat with other five-ear exhibits. 

31 
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BXEBCmm 9 (Caatiniie<0 



Step 3.— Scoring and PUdng Tenr-Ev Kdutnts (Elg. 12). 

After adding scores the student ttbould conmder wfaetJur he bas so(»ed 
Inkiest the sample he believes to be besL K his scoring and t^Hnion do Dot 
agree he dxiuld go over the smmc caid again. At the close of the period the 
plAongfi should be discussed and the principles erf earn judging sununarizetL 

Reference. — ^Montgomery, E. G., 1916, Productive Farm CropB (Lippin- 
oott), Chapter XIV. 

Sean Card for Cam 



Fancy points indicating tmeoeaB to 
type (55): 

1. Shape and proportiona cd ear. . . 

2. Tip* 

3. Butte 

4. Spacing of rowB 

6. Shape of kernels 

6. Unifonnity of ear (20) 

(a) Size 

h) Shape 

(e) Indentation 

(d) Kernel 

Practical points indicating adaptotion 
and viability (46): 

7. Maturity 

8. Plumpness of kernel 

fl. Color of kernel 

10. Quality of germ 

11. Sizeofahank 
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EXERCISE 10 
GOOD GERMINATION 
Object — To detennine which ears will germmate strongly. 
Material. — Germination box, cloths, sawdust, ten ears of com for 
each student. 

Indications of Germinating Power. — Let each student take ten ears; 
the instructor should see that students have both poor and good ears. Ears 
should be numbered 1-100. Describe each ear, using the descriptive terms 
in Productive Farm Crops, page 65. 



Number of ear 






















Grain: 
Appearance 












































Shape of tip 






















General iextuie . . . 






















Germe: 
Covering 
















































Airspace 

















































Preparing Gennination Box. — See directions in Productive Farm Crops, 
Chapter VIII. (Fig. 13.) 

Starting fiie Test. — Let each student take six kernels from each of his 
ten ears. In r^noving kernels take two from near the butt on opposite sides 
of the ear, two from the middle, two from near the tip, turning the ear enoiigh 
BO as not to take two kernels out of the same row. Place the kernels from 
each ear in the square having the same number. If the box is kept in a warm 
room, results follow in 5 or 6 days, if proper moistiuB is maintained. 

Results of ttie Test. — ^The first three columns in the following table 
should be filled out when the test starts; the remaining four colunms at the 
conclusion of the test. 
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Exercise 10 (Continued) 



Ear 

, Number 


ium. Poor 


2d,«c. 


FiwJ Rank 


Number of 

la 


„&■&:. 


Number of 
Dead Ksrpeli 


















































■ 
























1 






























■1 












1 












1 







Rag Doll MeUiod of Testing Com. — Study the rag doll method as shown 
in figures 17, 18, 19, and 20. See Productive Plant Husbandry (LiPPmcorr.) 



huty incht 



doth is being placed. 
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ExEBCisE 10 (Continued) 



— Loyiuc OD ths Top Cloth. Tbs clotb ahould be ■everal inohsi lamer than the Eermiiittloii bi 



Fid. IS. — PkcklosSairduit. TheboifhouldDOwbaGUedwlth one iacb d{ warm moiit aawdiut and packed 



Fia. 16.— Thia ihevi how the oloth ahould b« t(dd«d. (IntarnfttiMMl Harroater Co.) 
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Exercise 10 (Continued) 

Conduct an exercise by this methcxl and note results as before. The eame 
Bamples may be tested by ihe two methods, either by the same students 
or by different students. 

Reference.— Holden, P. G. and Waggoner, J. E. Seed Com. (Published 
by Agricultural Extension Department, International Harvester Co., 
Chicago, lU.) 



Fio. IT.— TheRuDollTegter. Lay out the corn In be («gtal im the table. The cloth duraU be dlb. 
ped in wum water and gpiead as ihown. StnughteD out the kemeti with their |>ointa all toward one ndo 
of the cloth, and the Eerm side up. The teeter ebould be put ia the pail with the points of the kernels down. 
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Exercise 10 (Continued) 



Picuie.— Putting Tester in PaiL Put the teat«TB in a |>ail. Do not put m 



Fid. 20.— Wiappinc up Fail. Hll tfa« pall vith lukeTarm mter, vrap up carefully and aoak (or Bvb 
oi ail houn. Dnun oBwftei. la^ a wet cloth cnrer tfae top of the roUa and let stand for two daya. Then 
•oak again five or tan minutea, drain the pail and aat away five or uidaya. Read t«t when Bprouta are about 

*_^:_-i.„i — Tov V. .1^.1 : .rolled, the ea« must bo arranjMdaa at the Btart of the teat «> that 

tesenttbem. (International Barveatet Co.) 



reoppomtetbeaquatea which reptesent 
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Date. . . 



TYPES OF OATS 



Object. — To learn the most important types of oats. 

Material. — ^Head and grain samples of white, yellow, black and red 
varieties. Samples of early and late, side and panicled oats should also be 
included '{Fig. 21). 

Explanation. — Oats belong to the family of Oraminese, the genus Avena, 
and species sativa. 

They differ from wheat and rye mainly in having the grain borne in a 
panicle rather than in a spike. 

Oats are classified into types lai^Iy on the basis of shape of the panicle. 
Thus we have three main types of oats: 

1. Panicled (branches of panicle divergii^ broa(fiy from central axis), 

2. Compressed (branches closely adjacent to the central spike). 

3. Side (branches all inclined toward one side of the central axis). 
Directions. — Describe samples according to the outhne. See Productive 

Farm Crops, Chap. XX, for descriptive terms for oats. To find the per cent 





OuUim 


for DeecrSnng OoH 








Name of Vnriety | 






! 




A-Pomcfe; 
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1 
























B. SpikM: 




































H. Number graine 




1 1 






*7. Color 
























1 






9. Crease 










1 




















11. Pet cent huU 






1 






12. Per cent kernel 




' 
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Exercise 11 (Continued) 

of hull and kernel weigh 100 grains taking them as they run. Remove hulls 
and weigh kernels. Weight of hulls will equal weight of grain minus weight 
of kernels. From this data percentages can be figured. Each student should 
make enoi^h hull tests so that the class may have dupUcate results for 
each variety. 



Fio. 21.~-TwD type* of oati. puiicle >nd tide. (Field Ct(^ Wilacm and Wkiburton.) 

Questioiis. — 1. Which have the larger percentage of kernel, side or 
panicled varieties? 

2. Do early or late varieties produce the most straw? 

3. What is the geography of white, yellow, black and red varieties? 

References. — ^Montgomery, E. G., 1916, Productive Farm Crops (Lip- 
pincott), Chap. XX. Etheridge, W. C, 1916. A Classification of the 
Varieties of Cultivated Oats. Cornell University Agr. Expt. Sta. Memoir 10. 
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EXERCISE 12 
JUDGING OATS 

Object — ^To learn to judge oats on the basis of their value for feed. 

Materials.— Threshed samples of oats of different varieties and types. 
If peck samples cannot be obtained, quart samples may be used. 

Method erf Analysis. — Mix each sample thoroughly and dip out about 
a heaping teaspoonful. First, analyze the samples, filling out the report 
card, then score samples from this data. 

E^qilanation of Score Card.— In this score card oats are judged entirely 
from the feeder's standpoint. It ia not possible to make a score card by 
which a sample of oats could be judged at the same time from the feeder's 
and the miller's standpoint, and also judge the grain for seed. Different 
points would be used in each case and different values given them. 

Uniformity in color and size is of only minor importance to the feeder. 
Divide the sample according to the color of grain. Let the class having the 
largest number determine the color. Cut one point for each two per cent 
of other colors. 

Uniformity in Size. — -Divide the sample into two parts according to size 
of grain. Estimate per cent of small grains by count. Cut one point for each 
four per cent of small grains. 

Weighi per bushel is a very important consideration in estimating the 
value of oats for feeding purposes. A heavy weight indicates that the grain 
was well matured and filled out. In the same variety a heavy lot usually 
has a less percentage of hull, and, consequently, a higher feeding value than 
a light lot. The best oats should weigh 38 pounds per bushel. Cut one point 
for every pound light down to 32 pounds per bushel, and two points for every 
pound light below this. 

Soundness and Dirt. — Sprouted and decayed grains have httle more 
value than so much trash, and may be r^arded as such for judging purposes. 
Separate all misound grains and dirt, estimate the per cent by weight, and 
cut two points for each one per cent. This cut is not limited to ten points 
but may be indefinite. 

Size of Gram.— Size varies greatly with varieties but 100 grains of heavy 
oats should weigh 3 grams. Cut one point for every two-tenths of a gram less. 

Must and Smttt.—li must and smut are very apparent the sample should 
be cut 10 points. 

Percentage of HvU. — The percentage varies with varieties, the locality 
iq which the oat is grown and also depends on how perfectly the grain 
40 
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ExEBCisB 12 (Continued) 



Report Card on Tkre^ud Oats 
s data in per cent) 



Name of Sample 
































SiM: 














































































































































Score Card /orOati 


Number of SimplB 






















Uniformity, 20 per cent: 

(a) In color 13 






















(b) In size 10 






















\a) ^eig^p^ bushel 25 


























1 


















(c) Per cent of hull 25 






















(d) Size of grain 10 






















(e) Must, smut 10 






















Total 100 























was matured. In growth the hull and bran develop first, and the starch is 
deposited last. However, if from any cause, such as dry weather, poor 
soil, injury from insects, etc., the grain is prejvented from maturing perfectly, 
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ExEBCiBB 12 (Continued) 

the development of the starch is somewhat curtailed and, consequently, the 
percentage of hull is higher. A good oat may have as high as 30 per cent hull. 
Cut two points for every per cent of hull above this. 




As the seeds slidt 

anted. The good 



rotary fan at 8. The p«rfeot scads beinc heavier fall and pass out 
, are diacliaised tliroush the diut hood at &r Light, imperfect nod fore 
urt«ey A. T. Fctrell £ Co.. Saajnaw, MichigaD.) 



Note. — If one is careful to mix each sample thoroughly and to take 
the grains strictly as they come, it is possible to use lOO-grain samples instead 
of heaping teaspoonfuls. In this way the percentage figuring ia simplified 
and much time is saved on the hulling. 

Use of Seed Cleaaer.^If a seed cleaner (Fig. 22) is available, weigh a 
bushel of oats and then clean it. Weigh the products resulting. 



Digitized byGoOgIc 



Grade 

Date 

EXERCISE 13 
OAT SMDT 

Object. — To learn to control oat smut. 

MateiiaL — Grain scoops, sprinkling cans, 50 gallon barrel, grain bogs 
and one pint of 40 per cent formaldehyde solution (formalin) for every 40 



TREATING OATS FOR SMUT 

Pig. 23.— FlntStep— Spreaid tbeoatstobe tre*t«donthebamflaor. H*ve buret, •cooii ghovel, sprinkling 

can and bottle oi fornulin rfl&dy. One pint of formalin will treat Forty or fifty buahelA of oata- 

bushels of oats to be treated. The exercise may best be conducted in the 
bam of a neighboring farmer who wishes to have his oats treated. 

Directions. — ^The students should work in pairs, each student to alternate 
sprinkling and shoveling (Figs. 23 to 28). 

1. Dump the oats after cleaning with a fanning mill on a clean floor 
or canvas. 

2. Pour forty gallons of water and one pint of formalin in the barrel. 
This amount will treat 50 to 60 bushels. Fill the sprinklers from this barrel. 

43 
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EZEBCIBE 13 (CODtlDUed) 

3. Let one student qirinkle the fonnalin on tbe ottts as the otbo' sbovek 
ihem over. Aft«r being mixed tborouj^y, shovel then into a pile and covo- 
with bags or oth» covering which has been wet with the sohition. 



4. Leave a few hours or over night; then take ofiE the covering and dry 
out by spreading in a thin layer, stirring frequently. 

Precautions. — 1. Treat all bags with which the oats will come in contact, 
also the drill. 

2. If Bown by hand before drying, allow one peck of oats per acre extra. 
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ExERCTSB 13 (Continued) 



Ca thOTOnglilf in order to 



Fio. as.— Fourth Step— Shorel the « 
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Exercise 13 {Continued} 



FiQ. 28. — Siith Step — UDeover the oata and spread Ihem out to dry. They oan be sown aa loon sa tbay an 
diy. Set the seeder ooe peek per acit more to tOow lot awoUeo train. (luteniatioiul Huvceter Co.) 
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EXERCISE 14 



TYPES OF WHEAT 

Object — To acquaint the student sufficiently with the different types 
of wheat so that they will be readily recognized, either when seen in the head 
or as threshed grain. 

Material. — Specimens of einkorn, eramer, spelt, macaroni, Polish, 
common ranooth and common bearded wheat. Include local varieties 
of wheat. 

Drawing. — Lay out the heads of the seven types of wheat in the order 
above mentioned from left to right. Sketch each of these in order. 

2. Lay out kernels of each in same order and examine. Draw a cross- 
section of each kernel, leaving the white starch blank, but indicating vitreous 
portions by shadii^ with a pencil. Draw four times natural size. 

Description. — Certain technical terms are used in describing wheat. 
Look over the specimens, study the descriptive terms in Productive Farm 
Crops, Chapter XVI and describe the heads, fillii^ out the following table. 

Deecriptive Form for Wlieal 



N.r». 
















A. Spike: 




















2 Shape 








1 






















1 








4. Spacing of spikelets 
















h.Spikeki: 




















2. Number of kernele 
























































C. KemeU: 
1 Color 





























































. DiailizedbyGoOgle 



ExEBCiSE 14 (Continued) 

Resume. — Fix in mind the types by the following methods: 

1. Identify the types unlabeled. 

2. Diacuss the use of each type, 

3. Place local varieties in the proper group. 

References. — Montgomery, E. G,, 1916, Productive Farm 
{LippmcoTr), Chapter XVI, 



Crops 
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EXERCISE 15 
WHEAT JUDGING 

Object. — To leam bow to judge threshed wheat. 

HatetiaL — ^Tbreehed lots of wheats represeatiag hard winter, bard 
spring, red vriieat, white wheat and durum wheat; also local samples. 

Method ai AnaiyaB. — Mix each sample thorou^y and dip out about 
a teaspoonful. If the student is very particular to take the kernels as they 
come 100-grain samples may be used. 

WeigtU per Builid. — In measuring grun pour it into container loosely, 
fill level full uid stroke with a straight edge. A one- or two-quart sample is 
sufBdent to determine the wd^t per bushel. 

Pvrity and Soundness. — ^Foreign matter and broken or injured seeds may 
bt classed tt^ther, as they must all be removed to find net w^ght of 
good gr^. 

Injured grains are of four classes: 1. Bin burnt and stack burnt means 
wheat overheated in bin or stack, causing oil to exude and giving a dark 
appearance to the germ end. 

2. Sprouted grain. Generally shows dried sprout. 

3. Broken grain. 

4. Shriveled grain, due to arrested development in growth, from such 
causes as disease, insects or unfavorable weather. 

(Having discarded impurities and unsound grain, use sound sample for 
the rest of the exercise.) 

Teztvre and Hardness. — In general the wheats from the drier regions 
are classed as "hard" wheats while those from the humid regions are classed 
as "soft" wheats. There is a lai^ intermediate class, known on the market 
as "red" wheats. In general the harder wheats are darker in color (the 
dm^m wheat is an Kiception) and higher in protein content. The hard wheats 
make a "strong" flour adapted to hght bread making, while the soft wheats 
produce a "short" and "weak" flour adapted to biscuits or cracker making. 

Col&r t/ KemeU. — As already explained, color is related to hardness. 
The "amber" and "clear red" wheats are those with a glassy translucent 
appearance when broken, and hard texture. Most hard wheats are clear 
red in color but the dunun wheats are an exception, being "hght amber." 
The "dull red" wheats, known as "red" on the market, are medium hard, 
but white and starchy when broken. There are two causes of redness in wheat. 
In the hard red wheats the redness is due to the hard vitreous endosperm. 
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ExEBCisE 15 (Continued) 

The dull red wheats which are medium hard owe their redness to red pericarp. 
The white ^eats are softer and pure white inside when broken. 

Size ofKemda. — This is arbitrary, but is determined by comparison with ' 
various samples of wheat of types representing the various sized kernels. 

Report on Wheat SampUs 
(Express data in per cent) 



N»n« of Sunple \ \ 


' 
















WiiQM-perbuAd: i 




















Pvrity and aoundnaa: 








































































































xextuyc Qwf noTanc&B: 














































































Color of kerneU: 


























Clear red 














































































SUe(^kemda: 



















































































Explanation of Cute in Scoring Samlet 

1. Weight Per Bu3hel-~30. — Good wheat should we^ 60 pounds per 
bushel. Cut 2 points for each pound below this. 

2. Purity and Soundness — 30. — Cut two points for each per cent of forei^ 
matter or broken or unsound kernels. 

n 
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ExBBCiSE 15 (Continued) 

3. Uniformity in Coio?*— 10. — Let the bulk of the sample determine the 
color. Cut 2 points for each per cent of other colors. 

4. Uniformily oj Texture — 25. — Cut 2 points for each per cent of texture 
not uniform with the bulk of sample. 

5. Uniformily in Size — 5. — Cut 1 point for each per cent of smail 
sized grains. 

Score Card for Wheal 



Name of Sample | 




! 












Weight per bushel 


...0 


















































Uniformity in 

Color 


....io| j ; : : i 










Texture ■. , . 


....25 


1 : 










Size ot kernel 


...5 











































Note. — In localities where wheat is a main crop and samples of the 
different grades may be easily obtained, an exercise on the description and 
identi6cation of grades may well be substituted for the judging exercise, 
A description of the grades of wheat can be found in Productive Farm Crops, 
Appendix III. 
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TYI^S OF BARI^Y 

Object — To learn the important types of barley. 

Eiplflnation.— Barley differs from wheat and rye in having three flowers 
at a joint of the rachia, and but one grain per spikelet. In the six-row barleys 
all three flowers are fertile and bear grains. In the two-row barleys the 
lateral flowers are sterile (imdeveloped). It will be observed that the outer 
or empty glumes are very narrow in barley while in wheat and oats they are 
broad, enclosing the flower. Read carefully Chapter XXIII in Productive 
Farm Crops before starting this exercise. 

Materials. — Head and grain samples oi : 

1. Six-row barley (Hordeum hexastichum). 

2. Common six-row, lateral grains overlapping, sometimes called foiu-- 
row (Hordeum vulgare) . 

3. Two-row barley, slender heads (Hordeum distichum). 

4. Two-row barley, broad heads (Hordeum zeocrithum). 

5. HuUess barley (hooded type). 

6. HuUess barley (awnless type).^ 





Ontiinef 










Type and Variety 












A. Spike: 

1 Rows 




































3. Croes-sectibn 














\ 














B. Spikekl: 
5. Fertile 


















6. Sterile 1 












7. Color 1 j 










C. Grains: 

8. Glumes 1 


, 




9. Colorof kernel j 


1 




10. Shape ; , ] 


11. Texture j , 1 | 
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EzEBCiSE 16 (CoDlinued) 

Directions. — Describe Uie types according to t^ ootiine on the pre- 
ceding page. For descriptive terms see Productive Farm Crops, end of 
Chapter XXIII. 

II. Lay out spikes of rax-row, commOD six-row and two-row barleys. 
Lay a brace of spikelets from each type just bejow the respective types. Draw 
each brace (enlaj^ged X 3), sbowii^ (1) relative raze of the three spikelets 
in a brace in the six-row types, (2) str^^tness of the grains, (3) length of the 
grains, (4) prominence of the two nerves on the back of the spikelet. ASta 
making these drawings answer the following questions: 

1. How may we distinguish erect six-row (hexastichum) barley in the 
threshed samj^e? 

2. How may we distinguish the common nodding sdx-row (vulgare) in 
the threshed sample? 

3. How may we distingui^ two-row barley (distichum) in the thre^ed 
sample? 

4. How may we distingui^ two-row barley (zeocrithum) in the threshed 
sample. 

Reference. — ^Harlan, H. V.: United States Department of Agriculture, 
Bulletin 622. Montgomery, E. G., 1916, Productive Farm Crops (Lippin- 
cott), Chap. XXIII. Carleton, M. A., 1916, The Small Grains (Macmillan). 
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EXERCISE 17 
OtlASS PLANTS 
Object. — ^To leam to identify and know the characteristics of some conx- 
mon grass plants (P^. 29 to 35). 

A. Draw head specimens of timothy, redtop, orchard grass, Kentucky 
blue grass, Canada blue grass and other grasses of local importance. Make 
drawings about twice natural size. 

B. Identify numbered but unlabeled specimens. 

No. 1 No. 6 

No. 2 

No. 3 

No. 4 

No. 5 

C. A field trip to study grass plants will nicely supplement this exercise. 



No. 7., 



No. 9... 
No. 10.. 
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EXERCISE 18 
GRASS SEED 
Object. — ^To learn to identify and know the characteristics of some com- 

m grass seeds (Figs. 36 and 37). 



Fia. 36.— Tripod l«iu. _ _ .__-_ -_- 

Plant Huabaudry,) 



A. By means of the key for the identification of grass seeds in Productive 
Farms Crops by E. G. Montgomery^ Chapter XXXV, identify numbered 
but unlabeled seed samples of timothy, redtop, orchard grass, Kentucky 
blue grass, Canada blue grass and other grasses of local importance. 



No. 1 No. 4.. 

No. 2 No. 5.. 

No. 3 No. 6 



B. Draw the same seeds. Make the largest seed one inch the long way 
and the others in proportion. 

C. Identify the contents of numbered but unlabeled mixtures. 

Mixture 1 Mixture 5 

Mixture 2 Mixture 6. . ; 

Mixture 3 Mixture 7 

Mixture 4 Mixture 8 



Digitized byGoOgIc 



EXEBCISE 18 (Continued) 




a^- 



*i 



d seed bolder. This di 



il thicli ckrdboud by d 



References.— Montgomery, E. G. 1916 Productive Farm Crops (Ltp- 
pmcoTT), Chap. XXXV. Ward, H. M., 1908, Grasses (Cambridge University 
Press). Testing Farm Seeds in tlie Home and Rural School, XJ. S. D. A. 
Farmers' Bui. 428. Hitchcock, A. S., 1914, Text-book of Grasses (Macmillan). 
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EXERCISE 19 
CLOVER AMD ALFALFA PLANTS 
Object — To learn to identify and know the characteristice of clover 
and alfalfa plants. 

A . Describe plants according to outline. 





Red Clover 


White Clover 


Akike Clover 


Sweet Ctover 


Alfalfa 


Color of bloBsom 












Habit of growth 












Trace outline of leaf 
showing markings . . . 












Length of life . .. 
















Character of roots .... 













B. Identify numbered but unlabeled apecimens. 

No. 1 No. 5 No. 9... 

No. 2 No, 6 No. 10.. 

No. 3 No. 7 

Na 4 No. 8 
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EXERCISE 20 
CLOVER AND ALFALFA SEEDS 
Object — To learn to identify and know the characteristicB of clover and 
alfalfa seeds. 

A . fey means of the key for the identification of clover and alfalfa seeds 
in Productive Farm Crops by E, G, Montgomery, Chapter XXXV, identify 
numbered but unlabeled seed samples of red clover, white clover, alsike clover, 
sweet clover and alfalfa. 



No. 1 No. 3.,". No. 6.. 

No. 2 No. 4 No. 3.. 



B. Draw these seeds. Make the largest seed one inch the long way and 
the others in proportion. 

C. Identify the contents of the numbered but unlabeled mixtures. 











Mirturea 


Mixture 7. 


Mixture 4 





References. — Montgomery, E. G., 1916, Productive Farm Crops (Lip- 
pincott). Chap. XXXV. Testing Farm Seeds in the Home and Rural 
School, U. S. D. A. Farmers' Bui. 428. 
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EXERCISE 21 
STUDY OF ALFAWA 

Object. — To study alfalfa in the field. 

Explanation. — It is not expected that all the aims of this field trip can 
be reaUzed except under very favorable conditions. The number of aims is 
somewhat large for this reason. It is suggested that the student make rough 
notes in the field and copy answers into this manual later on page 68. 

Aim 1. — To examine the parts of the alfalfa plant and the manner 
of growth. 

Aim 2. — To show when alfalfa should be cut. 

Aim 3. — To show the difference between common alfalfa and the varie- 
gated varieties. 

Aim 4. — To show the effect of poor drainage. 

Aim 5. — To show the effect of soil acidity. 

Aim 6. — To observe whatever diseases, insects and serious weeds may 
be found. 

Aim 7 — To discuss alfalfa culture with an alfalfa grower. 

Aim 1 — (a) What is the length of the longest root you find? 

(b) What kind of a root has alfalfa? (See Exercise 5.) 

(c) Draw part of an alfalfa root showing the nodules {Fig. 38). The 
digging must be careful or the nodules will be shaken off. 

(d) Find the largest alfalfa plant you can. How many stems arise from 
the crown? 

(e) Early in the season alfalfa may be confused with sweet clover. 
Draw a leaf of each showing how they may be distinguished. 

Aim 2 — (a) .Draw the crown of an alfalfa plant which is ready to cut. 
Indicate the length of the shoots. 

Aim 3. — (a) Dig plants of common and variegated alfaffa. Examine 
blossoms. How do they differ? 

Aim 4. — (a) Find a wet spot in the field of alfalfa. What is the effect 
on the alfalfa? 

Aim 5. — (a) Find a spot (not wet) where alfalfa does not thrive and such 
weeds are found as sheep sorrel, daisy, paintbrush and plantain. Make a 
litmus paper test of the soil and subsoil. Describe result. 

Aim 6. — Make a list of the alfalfa diseases and insects, also of the weeds 
found in any quantity. 

65 
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Exercise 21 (Continued) 

Aim 7. — Discuss with one of the alfalfa growers whom you visit such 
questions as: 

(1) The use of nurse crops. 

(2) Time of planting. 

(3) Amount of seed per acre. 

(4) Number of cuttings per season and date of last cutting. 

(5) Winterkilling. 

(6) Inoculation. 

(7) Liming. 

(8) Cultivation. 

(9) Making hay. 

(10) Pasturing. 

Reference. — Montgomery, E. G., Productive Farm Crops (Lippihcott), 
Chap. XLI. 
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EXERCISE 22 

SEED ANALYSIS 

Object. — To analyze clover, alfalfa, millet or timothy seed for purity. 

Directions. — Dip out a rounded teaapoonful * from the sample which 
you test for germination. Spread this out on a sheet of white paper and 
with the aid of a hand lens place the whole, plump seed in one pile and the 
foreign matter, which includes shriveled seed, broken seed, dirt, weed seeds 
and other trash in other piles. Count each kind of seed, if there are more 
than two or three, and by using the "Table of Weed Seed Weights" figure 
the percentage of each kind of weed seed and write percentages into the anal- 
ysis. Add percentages to get total percentage of weed seeds. Estimate and 
write in percentage of dirt, inert matter and poor seeds. Subtract these 
percentages from 100 to get the percentage of pure seed. 

Note. — The instructor may put into the samples any weeds or other 
foreign matter with which he wish^ the class to become familiar. , 

Refereoces. — Testing Farm Seeds in the Home and Rural School. 
U. S. D. A. Farmers' Bui. 428. Cunningham, J. C. and Lancelot, W. H., 
1915, Soils and Plant Life (Macmillan) 261-266. 



In the firtt Foluinn of ni 
required to make ont per cent o\ 
a,t numbera of seeds of the r« 
of dmothy or millet seed: 


Table of 

imbere below 
F a rounded te 
<pective weedi 


Weeds. 

16 

IB 

48 


eed Weights " 

of clover or alfalfa 
to malce one per ce. 

Peppetgr™ 


of tacb of the 
seed; in the e» 
„t of a sample ■ 


Bond, 
of th, 


aon weeds, 
column are 














20 

21 










Sio^l ragweed... 


















Black biodweed. .. 


-- 








































Smooth crab (tksb 




185 


RussiaB thistlo... 






65 53 




Green foifcaLl... . 































' A rounded teaspoonful of dover or alfalfa weighs 5 grams. A rounded teaspoonf ul 
of timothy or millet weighs 4 grame. 

*"From Weeds of the Fann and Garden. L. H. PammeL 
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ExBRCiBB 22 (Continued) 

Record of Seed Anfdyeit 

Kind of Seed Secured from . . . 

Kinds Bad percentages of weed seed present: 

Buckhom 

Dock ..-. 

Pigweed 



Total percentage of weed seeds 

Percentage of broken and shriveled seeds . 

Percentage of dirt and inert matter 

Percentage of pure seed 
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EXERCISE 23 
SEED TESTING 
Object — To test small seeds for germination. 

Directioos. — 1. This exercise should be given in connection with the 
preceding exercise. The same sample of seed is to be tested in this exercise 
for germination and in the preceding exercise for pm-ity. 

2. Secure pieces of blotting paper about 21^ inches square. Make lOO 
perforations in each blotter (Fig. 1). Cut other pieces of blotting paper the 
same size with no perforations. These are to be used as bases under the 
perforated blotters to conduct and store moisture. 

Moisten the blotter and base and place a seed in each perforation. Two 
of these perforated blotters should be used for each sample of seed, i.e., make 
each test in duplicate. 

3. Place each perforated blotter and base on a piece of glass and cover 
with a large drinking glass. By this method the students can better keep • 
watch of the test. The blotter may be placed between two pie tins the lower 
of which may contain wet sawdust. 

4. The proper temperature is 50-80° F. The seeds may be taken from 
the blotter as they germinate or a count may be made about 6 to 7 days 
from the start of the test. 

5. Find the germination percentage and average the counts of the duph- 
cate tests. In testing clovers and vetch count one-half of the hard seeds as 
germinating. If grass seed tests poorly it is well to give it a second test before 
passing judgement. 

6. Write the counts into the Record. 

Germinalion Record 





Test 1 


T«t! 


AverM. 


Percentage of terminable seeda 


















100 


100 


100 
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EXERCISE 24 
GRASS MIXTURES 
Object. — First, to learn common meadow and pasture mixtures and 
second, to review identification of grass and clover seeds. 

Directions. — The six numbered bottles are meadow and pasture mixtures 
given in Productive Farm Crops, Chapter XXXV. (a) Identify contents of 
mixtures and record in the second colimin. (ft) Looking in the text, decide 
which each mixture is and fill out the remainder of the table. The last column 
will be a correction of the second, and in addition the amount per acre of each 



grass or clover 


mU be given. 










Miiture 


iQCiedieata 


Pasture or 
meadow 


Conditions 


M«lu 


■euid 
lints 
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STUDY OF POTATO 



Object. — To study the morphology and composition of the potato tuber. 

Explanation. — The potato tuber is part of the system of lateral under- 
ground stems, and corresponds lai^ly in its morphologj' to aerial stems. 
It serves as a stor^e part to the undei^ound stem and enables the plant 
to live over from one year to another. 

Part I. — (a) Draw a tuber natural size showing the correct arrangement 
of eyes. Label stem end, bud end, eyes, and eyebrows, {b) Show on your 
drawing by dotted lines how the tuber should be cut for seed purposes. 

Pari II. — (a) Make with a sharp knife a thin longitudinal and a thin 
transverse section of a tuber cutting through one or more eyes in each case. 
Rinse in wat«r and examine, (b) Draw natural size in both longitudinal and 
■ transverse section a tuber showii^ in proper proportion: (1) internal medul- 
lary area; (2) external medullary area; (3) cort«x; (4) epidermis. 

Part III, — (a) Treat the thin longitudinal section with dilute iodine, 
rinse in water in a pie tin and observe the portion of greatest starch concentra^ 
tion. Indicate concentrations by labeling the drawing in Part II. 

Reference. — Montgomery, E. G., Productive Farm Crops (Lipplncott), 
Chap. XXX. 
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b piece planted in B hill. Yielded at 



EXERCISE 26 
SELECTING SEED POTATOES 

Object — To harvest seed 
potatoes by the hill selection 
method. 

Explanatioii. — ^The value of 
seed potatoes depends on the 
performance of the parent tuber. 
Therefore we must make certain 
that our seed comes from good 
hills (Figs. 39 and 40). 

Directions. — The exercise 
should be given in a potato 
field. Let each student choose 
a group of ten consecutive hills. 

Step 1. — Score the vigor 
and growth habit of the plant. 
The haulms should be stocky. 
Short hauhned, upright, heavy 
leafed tops are not as susceptible 
to disease as the prostrate types. 
The prostrate types, however, 
prevent evaporation of moisture 
more than the upright types. 
Early potatoes grow upright. 
Your scoring will depend on 
whether disease resistance or 
moisture conservation is more 
important in your locality. 
Score the best plant 20 points 
and the others accordir^ly. 

Step 2. — Dig the hills and weigh separately the marketable tubers in 
each hill. Score the best yielding hill 50 points and the others accordingly. 

Step 3. — Inspect each hill for variety characters, as color, shape and eyes. 
If preferred, score for conformity to market demand. Such tubers are round, 
flat, or oval flat with few and shallow eyes. Score the best hill 15 points and 
the others accordingly. 



Fib. 40.— Product of a tuber ■ 
rateof 96bu. iwracre. From field o 
N. Y. (Schoharie Co.. N. Y. Farm 



'hich yielded ai 
H. B. Sneet, I 
Junau Neos.) 
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Exercise 26 (Continued) 



Step 4. — Examine tubers in each hill for blemishes and diseases, especiallj' 

scab and rhizoctonia. Score the best hill 15 points and the otheis in proportion. 

Step 5. — Add scores. Show the instructor how you have placed the hills. 



Number of HiU 


P.^„ 


I 


. 


3 


. 


^ 


. 


7 


. 


» 


.0 


Yield of marketable potatoes 


50 






















Vigor and growth habit of 


20 




























15 


























Blemishes and diseases 


15 
100 























.—Gilbert, A. W., 1917, The Potato (Macmillan) 47-76. 
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EXERCISE 27 
POTATO TYPES AMD VARIETIES 

Object. — To become familiar with varieties and variety groups of potatoes. 

Explanation. — Stuart divides potato varieties into eleven principal 
groups. The same classification is given in Productive Farm Crops, Chap- 
ter XXX. 

Directions. — The class should have available varieties belonging to at 
least six of the more important groups in the locality of the school. Describe 
each variety according to the outline. If it is not known to which group a 
variety belongs, see Stuart's description of that variety. For the color of 
sprouts see same source, pages 4-5. To describe varieties use the terms 
given in Productive Farm Crops, end of Chapter XXXI. 



Name of Vsriety 


Group 


Shape 


Siie 


Ey« 


SproDlii 


B.,. 











































































































































































Draw the long broadside view, natural size, of specimens of the four most 
impori^ant groups in your locality, paying special attention to size and shape 
of tuber; size, shape and distribution of eyes. Label parts carefully in the 
right hand margin. 

Transverse Sections. — Examine transverse sections of a tuber belonging 
to each group, paying special attention to relative proportion of cortet, 
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ExEBCiBE 27 (Omtinued) 

intemal and external medullary areas. Rank these, sections as to quality, 
indicated by a smaller inner medullary area. 

1. 4. 7. 

2. 5. 8. 

3. 6. 9. 

Identification. — Identify the following numbered specimens as to 
variety group. 



References. — Stuart, Wm., United States Department of Agriculture, 
Bulletin 176. Montgomery, E. G., 1916, Productive Farm Crops (Lippin- 
cott), Chap. XXX. 
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EXERCISE 28 
POTATO JUDGING 
Object. — To learn how to judge potatoes. 

Material. — ^Two common potato varieties, five plates of each, five 
potatoes on a plat«. Number the ten plates consecutively. 

Step 1. — See explanation of the score card. Examine all the ten plates. 
Fill in the following blanks. 



Most uniform 

Least unifonn 

Least blemishes and disease . 
Most blBmishes aiid disease. . 

Beat variety shape 

Best marlMt shape 



Best quality of flesh . 

Pooreat quality of flesh 

Least depth and frequency of eyee 
Greateat depth and frequency of 



Best color and skin texture. . . . 
Pooreat color and akin texture . . 



Step 2 — Score all plates and place them within each variet> 








Number of plate 


Points 
























20 


























Blemishea and disease 


20 
























15 


























Size 


15 




























10 


























Depth and frequency of eyes . . 


10 






















Color and texture of skin 


10 
























100 



























Explanation of Score Card. — Uniformity. — The tubers should be the 
same size, shape, color and texture of skin, depth and frequency of eyes on 
any one plate. 
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ExBRCtSE 28 (Ccmtmiied) 

Blemishes and Disease. — Should be no evidence of blight, rot, grubs, 
Bcab, rhizoctonia, sunburn or injury from rougli handUng. 

Shape. — Should be typicaloftfaevariety. Market demtmdB a moderately 
oval flat or round flat shape. 

Sise. — Should be typical of the variety. Market demands a medium 
sized potato, about 8 ounces. 

Quality of Flesh — Should be typical of the variety. Market requires 
a fine textured flesh of light color, free from excess moisture, and from hollow 
or dark spots. 

Depth avd Frequency of Eyes. — Should be typical of the variety. Market 
demands few and shallow eyes. 

Color and Textta-e c^ Skin. — Should be typical of the variety. Market 
demands a thin smooth skin. White skinned varieties are preferable in 
most markets. 

Reference.— Gilbert, A. W., 1917, The Potato (MacmillaD), 48-54. 
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EXERCISE 29 
TYPES OF TOBACCO 
Object. — To learn the important types of tobacco. 
Material. — Leaves of the following types: 

Cigcar Tdxuxo: , 

(a) Broadleaf or seedleaf type. 
(6) Havana seed type. 
(c) Cuban type. 

Manufacturing Tobacco: 

(a) Plug (dark heavy type). 

(6) Smoking {light colored type). 

(c) Plug and smoking (as White Burley). 

DirectionB. — Describe the types, using the following descriptive terms 
and outline. 

A. Economic: 

1. Grown where? 

2. Use: Wrapper, binder, filler, plug, smoking, plug and smoking. 

B. Leaf: 

3. Thickness: Thin, mediimi, thick. 

4. Color: Dark, medium, Uj^t. 

C. Cvring: 

5. Method: Air, open fire, flue. 

References. — Duggar, J. F., 1918, Southern Reld Crops (Macmillan), 
Chap. XXX. Montgomery, E. G., Productive Farm Crops (Lippincott), 
Chap. XLV. 
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Ouitvnefor Deicrihing Tobacco 



Vfl 




















Tj 




















Bcmiomic: 

1. Grown where 


































Leaf: 

3. Thickness.. .. 














4. Cobr 














Cwing: 
5. Method 














Other characters.. 














Identify numbered but unlabeled leaves, placing them in the proper type. 


Variety 


Type 


1. 




2 






3 






4 






5 






6 






7 






S 






!t 






10 
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EXERCISE 30 
TOBACCO SURVEY 
Object. — ^To study tobacco growing by the survey method. 
Directions. — Each student should obtain from a tobacco grower answers 
a the following questions in regard to the last crop grown. 



1. How many acres did you grow? 




2. What was your total yield in 
pounds? 




3. What variety of tobacco did you 
raise? 




4. For what was it used? 




5. Of what texture is your soil? 




6. What is your rotation? 




7. Whatkind of fertilizer did youuse? 




8. How much fertihzer per acre? 




9. Where did you obtain your seed? 




10. What was your rate of seediag 
per 100 square feet? 




11. At what date did you start your 
plant bed? 




12. How did you fertiUze it? 




13. Did you sterilize it? 




14. Did you cover your plant bed 
with cloth or other material? 




15. At what date did you plow your 
main tobacco field? 




16. How many times did you harrow? 




17. At what date did you set your 
plants? 




18. Did you transplant by hand or 
by machine? 
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ExBBCiBB 30 (Continued) 



19. How wide were your rows? 




20. How far apart were the plants in 
the row? 




21. How many times did you culti- 
vate? 




22. At what stage of the plant's 
growth did you practice topping? 




23. How many leaves did you retain? 




24. Did you sucker your plants? 




25. Did you harvest by priming or by 
cutting the whole stalk? 




26. How did you cure the crop? 





Summaiy of the Questions. — The class should put their results together 
in the form of a summary. 

la summarizing questions concerning acreages and yields give the totals 
for all growers and find average acreage and yield. 

In summarizing questions concerning dates, fertilizer per acre, rate of 
seeding, times harrowed, thickness of transplanting, times cultivated, and 
number of leaves retained, give highest and lowest figures and earliest and 
latest dates and in addition quote the figures and dates given by a majority 
of the growers, if possible. 

In summarizing all other questions quote answer given by a majority 
of the growers. 

Ovtlinefor Summary 



1. Acreage. 




2. Yield. 




3. Variety. 




4. Use. 




5. Teirture of soil. 




6. Rotation 
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ExEBCisB 30 (Continued) 



(hiainafo 


TSummary {Continued) 


7. Kind of fertilizer. 




8. Amount of fertilizer. 




9. Source of seed. 




10. Rate of seeding. 




11. Date of starting plant bed. 




12. Method of fertilizing. 




13. Sterilization. 




14. Covering plant bed. 




15. Date of plowing. 




16. Times harrowed. 




17. Date of setting plants. 




18. Method of transplanting. 




19. Width of TOWS. 




20. Distance in row. 




21. Times cultivated. 


22. Toppii^ stage. 




23. Number leaves retMned. 




34. Suckering. 




25. Method of harvesting. 




26. Method of curing. 





Make a special study of the methods of the growers who obtained the best 
yields and try to find reasons. 

References. — Montgomery, E. G. Productive Farm Crope (Lippincott), 
Chap. XLV. Du^ar, J. F., 1918, Southern Field Crops (Macmiilan), 
Chap. XXX. 
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EXERCISE 3X 
THE COTTON PLANT 

Object. — To study the structure of the cotton plant. 

Material. — Cotton plants. 

Directions. — 1. Root. — (a) Examine the root. What kind of a root is it 
according to Exercise 5? 

2. Stem. — (a) Drawing No. 1. A node of the cotton plant showing a 
fruiting and an undeveloped sterile branch. 

(b) Examine a short jointed plant. What is the average lei^th of the 
three lowest intemodea? . inches. 



Fia. 41. — A rxMaa boll and boo it divdops. A, the aDopensI boU; B, boll partly opened: C boll 
fully opened Bbowiiu locks of fibre: D, the empty pod after the locli cotton hu been (aChered. (Pioduo- 
tive FBrm Ctop>.) 

Examine a long jointed plant. What is the average length of the three 
lowest intemodes? inches. 

3. Leaf. — (a) Drawing No. 2. A leaf, showing shape of lobes and veins. 

4. Boll. — (a) Drawing No. 3 (Fig. 41). A storm resistant boll and a 
non-resistant boll. Label carefully showing the differences. 

(6) Label the locks in Drawing No. 3. 

5. Fiber. — (a) Examine ripe and unripe fibers under the microscope. 
Not« the flattened twisted form of the ripe fibers. 

Drawing No. 4. Ripe and unripe fibers. Draw large. 
(6) Examine bolls of a long and a short staple variety. 
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ExEBCiBB 31 (Continued) 

Average length of long staples in inches. 

Average length of short staples in inches. 

Which has the stronger fiber? 

6. Seed. — (a) Split a cotton seed. Drawii^ No. 5, draw seed; label 
all parts. 

Reference. — Du^ar, J. F., 1918, Southern Field Crope (MacmiUan), 
Chap. XIV. 
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ExEBCiBB 31 (Continued) 
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EXERCISE 32 

TYPES OF COTTON 

Object. — ^To study varieties repreaenting different types of cotton. 

MateiiaL — ^Plants representing as many of the f oUowii^; types aa poesible. 
Group 1. Cluster type. 
Group 2. Semicluster type. 
Group 3. Eio Grande type. Example, Peterkin. 
Group 4, Early varieties of the Kii^ type. 
Group 6. Big boll type. 
Group 6. Long limbed type. 
Group 7. Intermediate varieties. 
Group 8. Long stapled upland varieties. 

Directions. — Describe each plant using the following descriptive terms. 

Teims for Describing Cotton. — ^A. Plant. — 1. Shape : Cone shaped, 
sugar loaf shaped, slender, with long basal limbs. 

2. Size: Small (less thanSfeet), medium (3-5 feet), lai^ (5 feetormore), 

3. Intemodes: Short, medium, long. 

B. Bolls. — 4. Shape: Slender, medium, rounded. 

5. Size: Small, medium, large. 

6. Arrangement: Clustered, semiclustered, separate. 

C. Fiber.— 7. Length: Short (H-lH inches), long {iH-lH inches). 

D. Seed.— 8. Color. 

9. Pubescence: Hairy, mixed, smooth. 

E. Lea}. — 10. Size: Small, medium, large. 

11. Shape of lobe: Short, broad, medium, lor^ pointed. 

F. Maturity. — 12. Season: Elarly, medium, late. 

G. Other Characters. 







OudineM 








Vui*^ ud T;p« 














A. Plant: 
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ExEBCiSE 32 (Ckintinued) 



B. BolU: 










































C. Fiber: 














D. Seed; 




























E. Lec^: 




























F. MaiurUy: 











































Discussion. — ^firing out the difEerences between these varieties and 
identify unlabeled specimens. 

References. — Duggar, J. F., 1918, Southern Field Crops (Macmillan), 
Chapters XVI and XVII. 
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EXERCISE 33 
S^D BEANS 

Object — To study the selection of seed beans. 

Directions. — The class should either visit a bean field just before harvest 
to select bean plants or the plants may be selected by the instructor and 
stored for later iise in the laboratory. Each student should select ten plants 
and number each plant. Plants should be primarily selected for (1) high 
yield, also for (2) freedom from disease, and (3) early matiirity. Of the 
ten plants, select two which are about aven^ for the field. Record data, 
and plot the yields below. 



Number of PLut 


NuMbwolPod. 


Weight ol Shelled Beum in Gi>nu 




































































Numben of PlkuM 
























1 
•s 


















































































1 
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EXERCISE 34 
TYPES OF BEANS 

Object. — To learn the types of field beans. 

Materials. — Samples representing each of the following types of field 
beans, kidney, marrow, medium and pea. 

Directions. — ^Draw each type (enlai^ed X 3), showing very carefully the 
relative sizes and shapes. 

By means of class discussion compare these types as to (1) yield in your 
locality, (2) soil fertility required, (3) disease susceptibility, (4) market price. 

Reference. — Sevey, G. C, Bean Culture (Orange Judd). 
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■ EXERCISE 35 

I WEEDS 

Object — To become familiar with tbe weeds in vicinity of the school, 
and their control. 

Material. — Each member of the claas ahould be required to collect ten 
^creeds before this exercise is given (Fig, 42). Each spedmen should include 
the root, stem, leaves and either the flower or seeds or both. By mounting 
the best of these specimens the school may obtain a valuable collection. 
This collection may be supplemented by conducting a field trip for the pui^ 
pose of identifying and collecting weeds. Save the weed seeds for later use. 

Directioas — Elach student should describe each of his ten weeds accord- 
ii^ to the following outline. After describing his own he should describe 
weeds collected by other students. Thus each student may make a fairly 
complete inventory of the weeds in the locality of the school. 



Pra. 42.— Some lotomon weodB. L^tortiht; finaon. ragweed, lamb's quarWr, jointweed, rough pigweed. 

The Weed Club. — ^A weed club has been successful in some schools. 
The object of such a club is to rid a locality of weeds. Each member of the 
club chooses an important weed and agrees to destroy a certain number each 
day of the growing season. The club may also spread control information 
and may add to the school weed collection. 

Weed Contest. — ^The object of a weed contest is to determine how many 
students can identify unlabeled seed mounts in the school collection. 

References. — Georpa, A. E,, 1914, Manual of Weeds (Macmillan). 
Panmiel, L. H., Weeds of the Farm and Garden (Orange Judd), Pereival, J., 
1915, Agricultural Botany (Holt). 

d5 
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Grade 

Date 

EXERCISE 36 



Object. — To identify some important weed seeda (Fig. 43), 
Material. — About twenty (or more if time is available) important weed 
seeds. Part of these shoxild be chosen because of their prevalence in the 
locality and part of them because of their prevalence in commercial seed. 




Fio. 43.— Mixture of weed weda sommonly found in low «rade aWke elover se«d: a, ftlsUte elovsr: 
b, white olover: c. red clover; d, yellow trefoil; e. Canada thistle; /, doclc; «. sorreil; h, buckhom; i, rat'tAil 
plautaio; k, lamb'e quarter; I. abepberd's purse; m, mayweed; n, acentleas camomile; a, white campiOD; 
f, nifiht-aowerinc catclifly; %, oieye daiay; r, amatl fruited false flu; t, duquefoil; I, two kinde of peppei^ 
sraae; u, mtmint; t, timothy; z. chickweed; y, Canada blue (ra«; i. clover dodder; 1, mouse-ear cbidcweed; 
t, knot (nui; !. tumbling amaranth; i, tough amaranth; i, heal all; S. lady's thumb. Enlarged (U. S. D. A.) 

Drawings. — ^Draw each seed under the low power microscope and make 
each drawing one inch the longest way. This rule will overcome the tendency 
of many student* to draw seeds natural size. If it is desired to indicate 
relative size of the seeds, the class may number the largest seed No. 1, the 
second largest No. 2, etc. Weed seed holders as shown in figure 37 
are convenient. 

Identification. — Examine numbered but unlabeled mixtures of the weed 
seeds drawn above. Each mixture should contain three or four kinds of seeds. 
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Exercise 36 (Continued) 









Mixture No. 1 





































































































Students should examine a^n the mixturea which they have written 
incorrectly. 

References. — The Seed <rf Red Clover and Its Impurities, U. S. D, A., 
Farmers' Bui. 260. Testing Farm Seeds in the Home and Rural School, 
U. S. D. A., Fanners' Bui. 428. 
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EXEKCISE 37 

Object. — ^To learn to identify some of the seeds of crops which have not 
been studied and to review these and all other seeds studied to date by means 
of an identification contest. 

Mateiiat — Group 1, — Seed samples of rye, sOver hull buckwheat, Japan- 
ese buckwheat, flax, sorghum (Kafir, Durra and broom com types) millet 
(common, barnyard, broom com and pearl types), cowpeas, soybeans, field 
peas, winter and spring vetch (Fig. 44). 



" AKic'idtuPe; fw ™t of cue, bottiea. corki "and U6«l»." (Projuodve Plant Hus 

Group 2. — Samples of all the seeds which have been studied to date. 

Directions. — Part /.^-Draw the seeds in Group 1 and compare them 
with dmilar seeds with a view to future identification. Make drawings one 
inch the longest way. 

Part IJ. — Identification Contest. — Place numbered vials of the seeds of 
Groups 1 and 2 before the class. The object of the contest is to identify 
correctly tiie largest nimiber of seeds. 



Number of Visi 


Nbhw of S»d 


Corrected Name 




















1 
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ExEBasn 37 (Continued) 


NomlMnofVlal 


NftmeofBeed 


Comoted N>me 







































































































































DiailizedbyGoOgle 



Grade 

Date 

EXERCISE 38 

ROTATION OF CROPS 

Object. — ^To learn the principles underlying the rotation of crops. 

Part L — ^To Diagram a. Rotation. — The squares represent fields, and 

the figures 1, 2, 3, 4, 5, the successive years, A new cycle begins the 6th year. 



(a) 20 Acra 

ICom 

2 Oats 

3 Meadow 

4 Pasture 

6 Com 


(W 20 AciM 

lOats 

2 Meadow 

3 Pasture 

4 Corn 


(c) 30 Acna 

1 Meadow 

2 Pasture 
3Com 

4 Oats 


(.OSOAoni 

1 Pasture 

2 Com 

3 Oats 


5 0atB 


5 Meadow 


SPastuce 



Diagram a common rotation in your locality. You should make t 
many sqtiares as there are fields or years in a cycle of the rotation. 



Part n.— To Fertilize a Rotation. — ^Answer the following questions. 
They should be approved b^ore being copied into this page. 

1. Where would commercial fertilizer be applied in the above rotation? 



2. Where should manure be applied? 



3. What plant material such as stubble, sod or green manure crops □ 
be plowed under? 
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ExBKciSB 38 (Continued) 



Part in.— To Criticise a Rotation. — ^The following are eight requirements 
of a good rotation. State opposite each requirement how your rotation meets it. 

1. Plant Food. — The crops in a rota- 

tion should have different plant 
food requirements. 

2. Roots. — ^A rotation should include 

deep rooted and shallow rooted 
crops. The roots of certain crops 
such as grass, millet, buckwheat 
and barley, have a beneficial 
effect on the structure, espe- 
cially of heavy soils, 

3. Organic Matter. — Sods, stubbles, 

or green manure crops should be 
plowed under; or all of these. 

4. Legumes.— Nitrogen from the air 

is obtained by these plants. A 
rotation should include one or 
more of them. 

5. Weeds. — Rotation should control 

weeds usually by means of cul- 
tivated crops. 

6. Unoccupied Land. — The groimd 

should not be left bare during 
part of the year so that the 
soil may wash or the weeds get 
a foothold. 

7. Diseases and Insects. — A rotation 

should be able or adjustable to 
control diseases, as potato scab, 
which live over in the soil and 
iti&^cta Me l^^wireworm, which 
thrives in sod left down too long. 

8. Labor LHatriimHon. — ^A good rota- 

tion should distribute work 
as evenly as possible through 
the season. 
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ExEBCiBE 38 (Continued) 

Part IV. — ^To Name and Discuss Common Local Rotations. — The class 
should name at least three rotations common locally and discuss according 
to the requirements named in Part III. 



References. — Rotation of Farm Crops. Cornell University, Readii^ 
Courae Bui.. 24. Lyon. T. L.. 1917, Soils and Fertilizers (Macmillan), 242-247. 
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EXERCISE 39 
BIBLIOGRAPHY 

Objects. — 1. To leam to make a bibliography. 

2. To become acquainted with Uterature of farm crope. 

Directions. — ^The iuetructor should submit to the class a list of subjects 
dealing with farm crops. Each student should choose a subject and break 
it up into key words. For example, in the subject potato breeding the key 
words are potato and breedii^. Look up both these words when going 
through an index. References should first be written on a separate sheet of 
pf^r and copied into the manual when approved by the instructor. 

The followii^ are sources to examine. Group the references cited under 
these five headii^. 

1. Textbooks (including ^icyclopedias). 
Bxampls 

Author 

GUbert, A. W. | Potato Breeding | The Potato | 47-85 I 1917 

2. Government PubUcations (including Yearbooks). 

Example 

Name of S«ri« I Number I Ps(» I Ysar 

Fanners' Bulletin 464 Entire 1911 

Yearbook | 1 221-238 [ 1913 

3. State Experiment Station publications. 



Michigan Agr. Collegej Extension Beries | 9 | Entire | 1917 

4. Current Literature. 

Author I Title of Article I FubUwtion I Volume I Number I Year 

Banders, J. G. Potato Wart Difl- The PoUUo T 6 1918 

I ease | Magaxine I ' I | 

5. Miscellaneous. 

Record as much as is given of the foUowii^ and in the order given. 

Author, Title of Article, Publisher, Series, Number, Pages, Year. 



Subject Assigned^ 
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ExBBCiBB 39 ^Continued) 
BIBUOGRAPHY (Continued) 
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HOME PROJECTS IN FARM CROPS 

A home proj eet in farm crope conducted by a student of high school grade 
consists of a crop enterprise at home accompanied by class and individual 
instruction relating to the enterprise both of which are imder the supervision 
of a trained instructor in agriculture. 

The essentials of a home project are given by the Federal Board for 
Vocational Education as follows: 

"1. A carefully drawn plan covering a eonsidei-able extent of time, with 
a definite aim, including some problems new to the pupil and outlining with 
sufficient detail the methods to be employed. This plan should be written 
and should be an exhibit in connection with the second essential. 

"2, An agreement between parent, pupil and teacher based upon the 
plan already prepared and so prepared as to eliminate later disagreements. 
The boy's Enancial privileges should he clearly stated. 

"3. Instruction in the school both in regular course and special individual 
study to the end that the project work may be done intelligently and that the 
home may furnish the kind of laboratory practice best adapted to the 
school work. • 

"4. Detailed records of method, time, cost, income and other important 
factors to be summarized in — 

"5. A report including both a story and a complete accounting for the 
entire project period. 

"6. Supervision by a competent instructor of such a nature as to help 
the student to succeed in his project, to encourage him at times when difficul- 
ties arise and to hold him to his agreement; incidentally to impart instruction 
supplementii^ that of the class-room." 

For further information concemii^ home projects the reader is referred 
to Bulletin 21, Agricultural Series No. 3 issued by the Federal Board for 
Vocational Mucation, Washii^ton, D. C. 

Use the records and report blanks adopted by your state educational 
authorities in charge of vocational education. 
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SuGGBemoNS on Kebpinq Project Note Books 

The list of references at the end of each project cfutline is not complete. 
"Hie student should add any material published by his state agricultural 
collie and experiment station, new books, agricultural periodicals, lectures, 
information from practical growers and all other possible sources. Be con- 
tinually on the lookout for further references. 

Before reading references the student should decide what questions need 
to be answered by his readii^ in order to plan his project. He should write 
out these questions and submit them to the instructor for suggestions 
and approval. , 

Havii^ answered the questions in written form, he should also go over 
these with the instructor and then copy them into his project note book. 
Give the reference for each point brought out. 

This project note book should be of permanent value.. It should be 
well organized into headings and sub-headings, indexed and space should be 
left after each subject so that material may be added later. Clipi^ngs and 
photographs may well be added. 
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CROP GROWING PROJECTS 

1. Growing a Field bt Com tor Profit. 



Prajeet Work Plan 


Study Involved 






Select seed era in yoor father', or a 
DeighbOT'e field 


eign seed. 

ean. Field trip. 








«ooi fields. 




The sawduet boi and ne doll methods. Sicm of good and poor 

Tilth uid tillage. The fittitu; pragram. Toole to be used nod 
theb eSecU. 

Methods of applyinc. When seediog aiid later. 
Cultivation program. Weeds which iiifest com. Depth and fre- 
qoenci of culliTation. 

Com judging. ^ 


tfrtili ■ 




put 






Select uid ttott eeed u at th 
mas of the project 


begin. 


Huek and w«gb up een. 
eihibit eon vbile hiukioi 


Select 




in storage. Gradce o( com. 


eummariie proiect. 





Demonstiatlciis wiOi Projects in Com Gorwinic 

2. Grovr several promisiiig varieties of com and compare them aa to yield 
and maturity. 

3. In a coni'^rowing project try, on several tows each, a dIfFerent fertiliser. These 
may vary in amounts or in the relative amounts of nitroKBD or phosphate, or potash. 

4. Make trials in like mauier to compare the results with and without barnyard 
manure or green manure. 

References on Com Growing 

Montgomeiy. Productive Farm Cropa (LiPriKCorr). 
Montgomery. The Com Grope (MaomUlsn). 
Duggar. Southern Field Cropa (Maamillan). 

Bowman and Croesley. Corn. (Publiihed by authoce. AmM, Iowa.) 
Hotdeu and Waggoner, Seed Corn, (International Harveater Co.. Chicago). 
Buaselt, ImprovlDC the Com Crop, Cornell Reading Course Leoroa 129. 
BarlieoD and White, Seleotioa and Storage of Seed Cotd. lUinou Cirenlar, 33B. 
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5. Gfmraig > Held of PoMdm far Profit 



Pniect Work Plan 

Select crouDtl 

Plmr (m plonring may be d«Uy«d t 

Sdectnuiety 



HiU eeleet »ed in 

bor'sEBld 
Store scfld . ...... 

eproat sved 

Tit stouikI.-.- . . . 

Sdect fertniur. . . 

Pot in 25 tubec ud 
Plant mntuDder ol 



Is and HTs the bet- 



Studr Involved 



Potato soils. Potato rotations. 

Medunia and adjustment of plows. Fall ••. spriii« plowinc. 

Depth of plowinc. 
PrineipBl variety gioupa and their impottanee. Important varietiea 

in your localinr. Marlf M demand. 
Principlea of hill selection. The degBnerstion of varieties. 

Principka of potato storage. Types of ators^e. 

Scab, ibiioctDiiia. blacklei. Corrosive lublimate treatmeot. 

Method of BprouUng. Gmning seed. 

Tilth and tillage. The fitting program. Toi^ 



nthei 



used and th^ 
Rate of tertiliiiDg. 



irliliieis. Potato fertiliat 

Methods of applyiog fertiliser. Fertili 
Whde H. cut seed. Method and time of cuttina. Sise of seed [ueee. 
Prineiplea of the tuber unit method. Potato improvement, 
Flantin« machinery. Rate, depth and time of planting- HiU m. 

drill planting. Level or ridged cultivation. 
Cultivation program. Tools lor cultivation. 
ImpcH-tsnt potato diseases and insects. Spray materials- Spraying 

machinery. Spraying program. 
Harvesting machinery. 



Potato graders. Cost and returns from grading. Grades of potatoes. 
Prevailing prices of seed stock- Other prioea. Losses in storage. 
EWm aoooonts. Cost of growing potatoes. 



wifti Projects in Potato Growing 

6. Compare the duBtiDg metboda with spmying to fight potato beetles. Leave a row 
untreated as a check. 

7. Cktmpare lyjelds from aelected and unaelected seed; or from small and krge pieces 
with two vyea each; or from lota grow from lots of one-eye, two^ye, and many-eye pieces. 

8. Compare results from different kinds and amounts of fertiliceis. 

9. Comparo results with difierent methods of tillage, as extreme riding with mther 
level cultutie. 

TUfereneea on Potato Growing 

Mootcomery, Prodaetive Farm Crops (LiPFiiKHnT). 

Gilbert. The PoUto (Macmillan)- 

Frsssr, The Potato (Orange Judd). 

Claasiflcation of Varieties, U. S. D. A. Bulletin, liS. Potato Breeding and Selection, V. 8. D. A. 
Bolletin, IBS, PoUto Storage and Storage Hooses. Farmers' Bnlletiii, S47. Good 8esd FotatOBs and 
How to Produos Thsm. Farmen' Bulletia, S33. How to Increase the Potato Crop by Spraying, FarDlul^ 
Bulletin, SSS. Commereial H.iwiHn,, Ondlng and Maiketinc Of Polatoea, Farmen' Bulletin, TS3. 
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lo. Gfowliic a FMd of Sevd OstB for Pfaftt 



Prowet Work Hhi 


Swdjr Invohed 




vBrieti» in yonr locOity. 
0.tiud<u* Seedu^id.. 




Bel«t and U* 
■udpuritr 








TUthBndlill«e. ThefitUnaprotr™. Tooi. to b« itted Mid d«ota 








Gt^drillfc Rite. tUM«nd depth o(»wiii«. 












Thp«h 


mixtuf B with other oati in um« field. 








«<irti[i . 


PreviuIunpriMecf Bsodwita. Stonwe of Bnun. Advertuin*. 











Demonttratknis wiHi Projects in tiie Growinc of SnuU Grains 

11. Make a oomparuon of aeveraJ important varietiea as to yield, earlineaa, weight 
per biuhel, feeding qualities, eto. 

12. Compare reeulte under different rates of seeding. 

13. Measure yields on two equal araas — one fitted with special care and the other 
with ordinaiy care. 

Nfmi. — Vny (iDllUr proiecti could 1h oonductad uoDg bu-lsjr, lye or nhwt. 



Montvoinery. Froduetiva Pari 

Culeton, Ths SnuU Qrunj (I 

BpHns OM Production, Fam 

Oat*. Coriii!!] Memoii 10. Methoda 



Refereneea an Growing Oalt 
B Cropa (LiFriHCtrrr). 



if the VarMica of Caltim«d 
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I4> Gtowing a Held of AlfoUa for Profit and for SoU Lnprovement 



Project Wo 


kPbui 


Study Involved 


Select -et 


















time of application. 
ReUtion of fertiluar p.nd lime to nurse crops. 




cleaning the field of weed eeeda. 








Kaease, insect and other puts. Clipping. Winter care. 




Weirf. up yield* 


meat in mov or Btack. Paaturiiig alfalfa. Number of cuttincl 
per seaaon. Time of last eutting. 


Compute coat* and c 
Summaiine praiect. 














Demonstrations with Projects in Alfalfa Growing 

15. Important varieties may be compared. 

16. Make a comparison of insults on limed and unlimed portions c 

17. Make comparison of areds sown with and without nurae crops. 

18. Compare a small plot on the field not inoculated with a like area of the field where 
inoculation ia good. 

Note.— Thii project may weU continue tl 
monly be capable 4rf more cuttingB. This equity 

Referencet on AlfaJfa Growing 

Wing, Alfalfa in America (Sanden Pub. Co.). 
Cobnrn. Book of Alfalfa (Orange Judd) 
I^per, Forage Crops (Macmillan) 
Oraber. Alfalfa (Alfalfa Order, Madiaon, Wigconain). 

^rmen' Bulletin 339, , Alfalfa; 104, Alfalfa ased; 3S2, Adulteration of forage plant Meda; 306, 
Dodder in relation to Farm Beedi. Studiea in Alfalfa, International Harvealer Company, Acr. Bit. Dpt., 
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zg. Growbig a Field of TlmoSif and Clmrer for Profit and Soil Mivorement 



Projeot Work Plu 


Study Involved 


Select iroiukd 










Bat(i(^>n>li«tiaii. FaU ■. eprina plowing. Mechuua of the plow. 






Lime. Effect of lime on gnuees sod cloven. Kinds of lime, rate. 

to tbe nune crop. 
The fitting prognun. TUth end tillage. 






Dui» crop, r»D and spring gnine ae nune crope. Cere of 
newieeding. 

in the mow. 

MarkeUforhny- Gnidee. 
Praeingh^-. 


W«ch up yield.. 




Sommuiu projwt. 





seed fertility of the 



1 ahould b« ,credil 



ney be 

Lt«l' to 



DemonBtratioiis wit& Projects in Ae Growing of Timofliy and Clover 



21. On tbe second year's growth of timothy apply fertiliiier on part of the field and 
compare the yield with that not fertilized. 

22. Make a comparison of the resulte on limed and unlimed portions of the clover 
and timothy. 

23. Demonstrate the increase in yield by addii^ seed of redtop, alaike clover and 
other hay plants. 

References on Ute Growing of Timothy cold Clover 

Montgomery, Produotivo Farm Crope (LrppiKoorr). 

WilaoD aod WarburtoH. Field Crops (Webb). 

Piper. Forage Crops (MacniillBD). 

Tillman. Farm Graan of U. S. (Orange Judd). 

Wing, Meadows and Paatura (Sanders Pub. Co.). 

Hitchcock. Textbook of GrsMee (Macmillan). 

V. B. Fumeia' Bulletiua, WO, Timothy; 455, Red Clover; 200, The Seeds of Red Clover and Its 
Impurltiea; SOS, Market Hay; M3, HftymaldDg; S3e, Curinc Hay on Trucks: 677. Hay Caps; 9B7, Labor 
Saving Fractioe in HaymnHng. 
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34- Growing t VUIA et CothMi for Pndt * 



Prttieot Work Plan 



Meet WRl bolla i 



Gin aeld-s«l«ted aeed aepaxatdy , . 



MuiurVi double dulc harroVf and 



Plow Htd St the K^ for plantlnB. . 
Plant the crap 

CulliTBte 

Thin the chop 



Study Inrolvecl 

. Speciea and typea of eotton. Vaiieties for varioiu toile and cli- 

iproTement by Mlaotion. Indicationa of beat qualitia in plantg. 
Btorm reautanee. Lencth and wei^t of lint. Croaiinc to 
imprave. The seed patch. Piioea t£ seed [or plaating. 
■it Kin and atudy methoda- 
. Prerention of mold and injury from anemia. 

imsDtB. N»da of fertility. What crop should precede 
Rotations with le^umes- 
SoitaUe amounlfl of manure. Ways of tpreadinB. Value of cover 

crop; kinds of cover crop for thia purpoae. 
Methoda of teotinf compared. R«aaona for teatioff. 
B»t insrediania for cotton. Probable needs of yout add. 
Make formulae for home "ii""a and compute costs. Bates 
of application. 
Beet time to turn under cover orop. Valun of a bare fallow period 
before planting. Stepe in fitting eoiL ImplemcnU &ad their 
effects Beat methoda. 
Methods of pUntinc. 'Hma to plant. DiiUncea. Depths tor 
methods. Amount of seed. 
. Applyinc {ertlliier when ptaudnc and 1at«r. Differences in avail- 
stulity. Effacla of time of applyinc. Reaaana (or rapid forcing 
olcrop. 
Poipoae al intertiUaee. How beat to mainUin a 
out injuitnc crop. ICnda of weeds. Their < 
early rajdd growth under weeril oonditioua. 
. Need for thick planting and aubaequent thinniL 



h with- 



Other 



Sen or store cotton 

Make second pickinE; ^n and store. . 
Betl. store, or have aeed crop pr^wl 

Paatun tiie stalk field 

Summariae project in narrative Btyle 



euhivation tools. Thwr apeci>I effects sad use*. Fight- 
ing weevils by tillage. How to "lay-by" eotton, for sowing cover 
crop and without. 

iontrol of boD-worm (com ear worm) with use of com a strap crop. 
Timea to plant the com. Usea of the oom. Other means of aon- 

Review seed selection and score card tor boUi am) plants. 
Methoda of picking; coat; new mao h i n ee. 

Calculate yields of seed and Unt. Determine peroentage of seed to 
t with othen and with other yean. Study meehan- 
balera. compresaeis. Get samples of ootton of all 

Price fluctuations qnd charts. Profits from storing. Cotton grade* 
and grading. Practice aooring and grading. Types of war^ 
houaea; damage duriucatorsge. Keed of oompreasing. Insurance, 
ature of bloasorainfl aod fruiting of cotton plant. Need of second 
picking. Character of yield. Effect of boll weevil on late crop, 

Compoeition, value, producta of setda and their uses. Feeding 
cottonseed bulls and meaL 

alue and uaea of cotton atalks. Danger from weevils where not 
pastured nor turned under. 

BSKta of all plowing on weevils and boll-wormi. Review values of 



Coet a 



inting; r«ard forma; farm 



wiUi 



•Outlined 1^ K. C. Daria. Qenge Pvabody College tor Teachers, NaabviUe, Teno. 
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Demonstrationa witti Projects in Cotton Growing 
25. Partial trials with different fonns and amounts of fertilizer. 
%. With and without green manure or barnyard manure. 

27. Compare commercial fertiliKra with barnyard manure and with green manure. 

28. Compare ridge planting and culture with level methods. 

29. Compare late and early varieties or any two promising vaiictieB. 

Refereneei on Cotton Growing 

Montaomery. ProductiTe Farm Croiw (LippiHCcnn) , 
Dugcv, Soutbem Field Cropa (MacmiUaD). 
Bailey'B Cyc. of Agr. Vol. II. 
Brook.. Cottnn, New York, 
Burkett and Foe. Cottoo. New York. 
Robinson, CLHsaing Cotton, StiUwater. Okla. 

U. S. D. A. Yearbook, 1902. Farnun' BulletiaB 286, 501, 501. SOI. D. S. Office Eip. Sta. BuIL 33, 
Bnr. Plant, lad. Bull. 1S3. 

Write tbe BiAtioDB of each of tbe Cotton itata for all available buDstini OD ootton. 
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30. Growtng a Field of Tobacco for Profit* 



Study Involved 



Dttbel 



re seed 



Build curms houH, ■ - - - --■'■■ 

PIbd bed sod select wte 

Malie bed sod plant sseda 

Plow aad prepare field for Httinc 
Bet planta in field 

CnltivBte, weed, sod nieker 

Topidna uid ■eleciion of BSed pluita . 

Priming .-..-- 

Harveat raop and bsngm During hause 

Cure orop 

Belt or fltore crop, ,,.,,.,. 



Types euiled to Uie regian. Yietdt 
typea. Ho* eeed is selected and i 
Soila for tobacco. Rotations with 
ESecla of msaure sod green msnu 
TypM of houeee. Methods of euri 



oved. . 



It seed needed. 



bable i 



faquired. 
len. Method! of maldng bed. 

Slepe in prep&intion of soil for 



Siie of bed needed for field 

Materiala needed. Suitable 
St«riliiing atnla. Beet tirne to 

of beds when started. 
Beat time and depth toi plowii 

letting. Level w. ridge Battiajt 
Methods of setting. Modern machinu. Carryinfl planta to place. 

Methods □[ watering. Distaoeoi for setting. Number of plants 

per acre. Suitable weather canditions- 
Bcflt time to fsrtiliie; amounts; kinds; methods of applying; special 

effecta; weather oonditions. 
In^oTtance of thrifty growth. Thorough cultivation. Muleh. 

liVeedom from weeds. Need of euckering. Tillage implements. 
Methods of eontivJ of tobacco worms and other enemiee. Piekiog 

eompaied with apraying. Ptneoaa compared. 
Choice of good seed plants. Disesae teeiatuiee. Signs of health 

end dieeaae. Need of topping. Number of seed plants to save. 
Economy and saving due to priming. Conbol of disease by priming. 
Different methods of harvatiag for different typee of tobacco. 

TooLa, wagooa, other aquipmeot. Cost of harvesting. Space 

required in ahed per acre of crop. Weather conditions. 
Care in curing to produce beet reaulta. Stepe in curing. Judging 

condittotu of leaf and weather. 
Method) of marketing, grading, storing, handling, warehousM. 

Insuiance. Price vaiiatioos. Profit* and lossai. 
Farm oeoounta. 



Demonstrgtions with Projects in Tobacco Growing 

31. Make a compariaon by growing part of the crop with, and part without 
green manure. 

32. In like manner demonstrate the effects of barnyard manure. 

33. Compare different formulas of commercial fertilizers. 

34. Compare two very promising types or varietiee, both probably suited to the soil 
and region. Both should be suited to your type of house and methods of curing. 

35. Compare two methods of curii^ if your faciUties will permit, and if the type of 
tobacco is 8uit«d to both, as curing with open fires and air curing. If them are three types 
of houses in the region compare all the different methods of curing. 

36. Methods of harvesting may be compared if both will suit the type of tobacco — 
priming all the leaves and cutting the stalks. 

* Outlined by K. C. Davis, Oeorge Peabody Collegs for T«aohera, NuhvUle. Tenn. 
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Referejires on Tobaeeo Gromng 
Ximery, Produetive F^eld Crops (LippiHCOTT). 
,r. Southern Field Crape (MscniiUau). 
■ew and Myrick. The Tobacco Leaf (Orange Judd Co.), 
's Cyc. Agr, Vol, JI. Tobacoo Soila. etc., U, S. Bur, Soil, Bulletine 11 
62, 13. Faimers' Bulletins, 60, 120, 343, 416. 623, 511, Bur, Plant 



T. 37, U, S, D. A. 






I lUustre 



■eNo. 



Write to the Stations of the leading tobacco i 
mbject. 

37. Growing a Field of Peanuts for Profit.* 






Project Work Plan 


Study Involved 


Seleot et 






ties according to season. Varieties grown in community. 




(6) effect of storage, {<:) maturity. 
Peanut eoiJa: (a) effect of habit of growth, (b) acidity. RoUtions- 
Plant food elements needed. Manure: (a| effect on peanut crop, 

(t) rate and method of application. Commercial fertiliaera: (o) 

kind needed, (fcl local markets, Is) method and rate of appUeati™. 

Lime: (a) effect on peanut crop, (fc) kind; method and rate ol 

application. 

Preparation of seed. Method of planting. Variety and rate of 
planting. Time of planting. Effect of (o) variety, (6) season, 

Ineect. and dieea^ee. Peging 

Hand or machine picking. Kinds of pickera. 

Methods, Advantages of storing. 

Market from picker to car. Improving the grade. 






Plant 




■ 


Pik- 











• Adapted from Georgia Vocational BuUe 



s with Projects in the Growing of Peanuts 

38. Grow and compare several important varieties of peanuts. 

39. Try different amounts and kinds of fertilizers. 

40. Compare results with selected and unselected seed. 



Refer, 



n Peanvt Growing 
ps (Lippxhcott). 



Montgomery, E. 0„ Productive Farm 

Dugsn, J. F., Southern Field Crops (\ 

Morgan, FHeld Crops for the Cotton Belt (Macmillan). 

U. S. Farmera' Bullelms 431, The Peanut; S09, Forage Crops in the Cotton Region; 751, Pear 
Oil: Bureau of Plant Industry Cir. SS, Picking and Handling Peanuts; Bureau ol Plant Industry. C 
S8, Peanut Butter; U. S. D. A. Yearbook (1917), Peanut Industry; U. 3, D, A. Yearbook (1917), P, 
nut as Food. 
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